Unemployment is considered to be a public health concern since deterioration in the health of the unemployed is often anticipated. However, for some groups, such as miners, unemployment might improve health due to a cessation of potentially harmful occupational exposures. This study evaluates the health of 79 miners in one Swedish iron-ore mine, and 226 age-matched controls from the general population, during one year after the closure of the mine. The participants received a questionnaire regarding medical history and subjective symptoms at the beginning of the study period, and after one year. Statistically significant negative effects on self-reported health attributable to unemployment were not found, although neuropsychiatric symptoms were more common among the unemployed miners. The miners reported a statistically significant improvement in grip force (p = 0.031). They had a significantly higher prevalence of symptoms associated with mining related exposures when compared with the population controls; pain in the upper extremities [relative risk (RR) = 2.27, 95% confidence interval (Cl) = 1.44-3.59), back pain (RR = 1.84; Cl = 1.23-2.75), vasospastic disease of the fingers (RR = 2.05; Cl = 1.18-3.57) and obstructive respiratory symptoms (attacks of dyspnea and wheezing: RR = 3.67; Cl = 1.16-11.6).
INTRODUCTION
In a society where work is considered a duty, and necessary for individual survival, involuntary unemployment may have effects upon well-being and. health. Unemployment has been found to produce increased frequencies of cardiovascular diseases' and psychiatric disorders. 2 However, positive health effects have also been found, possibly due to cessation of some harmful occupational exposures. 1 Even anticipated job loss can affect both physical as well as psychological measures of health or well-being. 3~s The chances of being re-employed are health related, 2 and an improvement On the other hand, van der Horst found that there was no difference in health between working and unemployed men, while work-incapacitated men had a poorer health status. 8 Dannemora Mines was situated in a small community with approximately 2,400 inhabitants about 40 kilometres north of Uppsala in mid-Sweden. This was one of the oldest iron ore mines in Sweden. The closing of the mine was the end of a more than 500 year-long epoch and the entire community was affected since the mine was the major employer among few industries. There were almost no alternative job opportunities in the community. In early 1992, when closure was commenced, there were 79 employees at the mine. This work force was gradually decreased over a 6-month period, while the remaining mined ore was utilized.
The objective of this study was to evaluate the selfreported health status among miners and changes after unemployment.
298 Occup. Med. Vol. 48, 1998 MATERIALS AND METHODS This was a longitudinal study of miners during their first year of unemployment. Subjective health status was assessed with a questionnaire administered at the beginning of the unemployment and at follow-up one year later. A control group consisting of a representative sample from the local male population was followed in parallel. On both occasions two reminders were mailed with one-month intervals to all nonresponders.
A total of 79 workers, including four women, were invited to participate in the study. Fifty-four miners (68%) responded to the first questionnaire. Three of the participating miners were women. A total of 226 male controls matched for age were selected from the population register for the community where the majority of the miners lived. The first questionnaire was returned by 114 controls (50%), who were employed. After the follow-up one year later, 50 miners (63%) and 90 not unemployed controls (40%) had answered both questionnaires. The ages of the non-responding miners (mean = 43.7 years) and the non-responding controls (mean = 43.9 years) didn't differ. Neither was there any difference in age distribution between the responding miners (mean = 48.5 years) and controls (mean = 49.0 years).
The questionnaire covered background data, job and unemployment history, medical history and subjective symptoms. The questions about medical history and symptoms included problems known to be prevalent among miners: respiratory problems, 9 ' 10 effects caused by vibrating tools 11 ' 12 and musculoskeletal disorders.
13
Neuropsychiatric symptoms were studied with the standardized questionnaire 16 (Q16). 14 The Q16 score was dichotomized in accordance with the recommendation for screening for neuropsychiatric symptoms among solvent-exposed workers of comparable age. More than six symptoms, among the 16 asked for, was considered as a positive result.
The p-values for the changes in symptoms in those who answered both questionnaires were calculated using the binomial distribution. Two-sided p-values below 0.05 were considered statistically significant. Symptom prevalences were determined from the 1.992 data. Two-by-two table statistics was used for these comparisons, and relative risks (RR) with 95% confidence intervals (CI) were calculated.
RESULTS
An improvement in subjective grip force was the only significant change in self-reported health among the miners during their first year of unemployment. The miners had a significantly higher prevalence of pain in the upper extremities, back pain, vasospastic disease in the fingers and obstructive respiratory symptoms, when compared with the population controls. These differences were observed at both initial and follow-up comparisons.
Life-style factors and medical history Smoking was more frequent among the miners and their alcohol consumption was also higher, while there was no difference in the body mass index, calculated as body weight in kilograms divided by the square of height in meters ( Table 1) .
The prevalence of chronic illness was similar in both groups. However, the nature of the illnesses differed. Chronic musculoskeletal disorders were more common among the miners, while they less frequently had more severe diseases, such as diabetes mellitus, ulcerative colitis or cardiovascular diseases (three of 50 miners vs. 11 of 90 controls; RR = 0.49; CI = 0.14-1.68).
Symptoms
Neuropsychiatric symptoms. There was no significant change in any of the neuropsychiatric symptoms during the year of follow-up (Table 2 ). However, nonsignificant reductions of painful tingling and oppression in the chest, and increases of symptoms reflecting difficulties in attention, depression and the vegetative symptoms, palpitations and perspiration, were noted at the follow-up.
Painful tingling in some part of the body and feeling of oppression in the chest had significantly increased prevalences among the miners. The miners also had numerical elevations in the risks for headache, irritation, depression and difficulty in comprehending written material. The average number of symptoms among the 16 asked for in the Q16 was 3.0 among the miners at the beginning of their unemployment [standard deviation (SD) = 3.1, maximum = 11 and minimum = 0], while the controls had in average 2.0 symptoms (SD = 2.5, maximum =10 and minimum = 0). When the Q16 score was dichotomized at 6.0 symptoms the miners had a positive result significantly more often (prevalence = 0.19; RR = 3.1j CI=1.3-7.8).
Allergy and respiratory symptoms. There was no noticeable change in the prevalence of symptoms from the eyes or the respiratory tract during the follow-up (Table 3) . No significant differences in history of allergy or atopic disposition were found. The miners had a significandy increased risk for attacks of dyspnea and wheezing, and waking up in the night with dyspnea. Besides these two possibly asthma-related symptoms, the miners also had a numerical overrisk for ever having had asthma.
Symptoms from the extremities and back. At the follow-up there was a significant reduction in the number of miners reporting 'unusually weak grip' (Table 4) . Six of those seven initially reporting this symptom were improved. There was no other significant change in symptoms in the extremities or back at the follow-up in either group. The miners had elevated prevalence of several symptoms in the upper extremities and the back. The RR for 'white fingers' was significantly elevated, while the increased RR for a weak grip approached significance. The miners also had a significant increase of painful conditions in the upper extremities and the back.
DISCUSSION
No significant negative effects on self-reported health attributable to the involuntary unemployment were found at the one-year follow-up. However, a significant risk for positive result in the Q16 neuropsychiatric questionnaire was seen initially among the miners, and a non-significant increase in some of these symptoms occurred during the follow-up. The miners also reported symptoms that may be related to specific mining exposures: significantly higher prevalence of pain in the upper extremities, 'white fingers' when cold, back pain and some respiratory symptoms. At follow-up after 1 year of cessation to these exposures, the miners reported improvement in some of these symptoms: improved grip force, decreasing frequency of painful tingling and reduction in some chest symptoms.
The validity of this study deserves comment, particularly wjtft regard to, the }p.w par-tjcipatipn ratg. This and the difference jn partjeipaiipn FStes bptvveen the subjects and controls may introduce bias by selection mechanisms. The response rate in our study is comparable to other published studies, with response rates between 15% and 100%. 6 The effect of the low response rate was assessed by a comparison of the neuropsychiatric questions from this study with the results from other studies on referents not exposed to organic solvents. The reported mean numbers of neuropsychiatric symptoms in such studies using Q16 range from 1.5-3.9.
"
18 The miners and the controls in our study fall within this range. In an ongoing study at our department, the Q16 was mailed to a random sample from the general population in a neighbouring county. A question-by-question comparison with data from that study shows reasonable agreement. We therefore conclude that the responses to the Q16 questions are not seriously affected by the low response rate, and we have no reason to assume that the responses to the other questions should be more affected. Both miners and controls were informed about the aim of this study. Therefore, the miners, the subjects of this study, could have been more motivated than the control population, which would account for their higher response rate. This study could underestimate the health risks introduced by unemployment, if such conditions were lost in the follow-up. On the other hand, the sick miners might have been more willing to participate than the sick controls. This could be supported by the apparent lack of a healthy worker effect when comparing the prevalence of chronic diseases, but considering how the classification of chronic disease was done for this study this variable is probably not suitable for assessing a healthy worker effect. Among the chronic diseases and symptoms, the pain syndromes in the upper extremities and the back were most frequent among the miners, who obviously were not hindered from working. Considering only the clinically more important diagnoses, a healthy worker effect was seen also in this study, speaking in favour of np serious inter-group selection bias regarding health.
One may question the inclusion of the three female miners in the analyses. Since the participation rate was critical in this study, we judged that there was more to lose by exc}udjng these three. For certain symptoms gfld. Q^ndjiipns, there are differences between the genders. Women are, for instance, more prone to developing musculoskeletal problems. Since all symptoms that were prevalent among the women also were common among the male miners, their inclusion should not jeopardize our conclusions.
Since the population controls were selected from the same area where almost all miners lived, there should be no serious bias introduced by geographic differences. A classification using the Swedish socioeconomic classification 19 showed some differences between the groups. Although there were a number of self-employed persons among the controls, these were almost exclusively farmers, who do not differ much from the miners with respect to economic or educational status. We noted no other differences in socio-economic status that would threaten the validity of this study.
When analyzing questionnaires with a large number of questions, there is always a risk of spurious results due to chance. Observed findings may, however, be corroborated by supplemental information, e.g., by use of additional questions or prior biological or medical knowledge. Some of the neuropsychiatric symptoms among the miners might be explained by the stress caused by unemployment. 20 However, two of the neuropsychiatric symptoms among the miners, painful tingling in some part of the body and feeling of oppression in the chest, are in accordance with the painful conditions in the back or the upper extremities and the respiratory symptoms, respectively. Our findings also reflect the foreseen elevated risk for musculoskeletal problems among manual workers, but it is also conceivable that some of the painful conditions among the miners, including the increased prevalence of headache, were due to stress. 20 The miners also reported problems with 'white fingers' when cold, probably caused by traumatic vasospastic disease due to occupational exposure to vibrating tools. The significant improvement of weakness in the grip during the follow-up suggests a relation to the workj and may also be connected to exposure to vibrating tools.
As in the Dutch study by van der Horst 8 , we found no difference in health between the working and the unemployed due to unemployment. However, van der Horst found poorer health status among work-incapacitated men. There were no work-incapacitated workers among the miners in our study. A previous reduction of those less fit for the work is conceivable among the miners, as there had been a reduction of the workforce in the mine during some years preceding the closing. Swedish workers with recognized workrelated disorders have sometimes had a socially accepted alternative to unemployment: early retirement. Poor health observed among the unemployed in other studies may thus be an effect of differences in classification of unemployment, or in the social security systems.
CONCLUSIONS
A one-year follow-up of Swedish miners, who became unemployed, showed no significant negative effects on self-reported health or symptoms. An increased occurrence of neuropsychiatric symptoms among the miners, apparent at initial measurement, could be stress-related.
Compared to the general population, the miners were at greater risk for obstructive respiratory symptoms, pain in the upper extremities and the back, and vasospastic disease of the fingers. All these conditions are probably related to the work from which they were dismissed. Besides a subjective improvement in grip force there were no significant improvements in symptoms during the first year after leaving the mine.
